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In the title compound, C37H30CL4N2O2, the pyridinone ring 
adopts a twisted half-chair conformation. In the octahydro- 
indolizine fused-ring system, the piperidine ring is in a chair 
conformation and the pyrrole ring is twisted about the C— N 
bond linking the five- and six-membered rings. The molecular 
structure features an intramolecular C— H- ■ O interaction 
and the crystal packing is stabilized by C— H- • jt interactions. 

Related literature 

For the importance of spiro compounds, see: Biava et al. 
(2006); Chande et al. (2005); Dandia et al. (2003); Shaharyar et 
al. (2006); Sriram et al. (2006). For related acenaphthylene 
structures, see: Hazell & Hazell (1977); Hazell & Weigelt 
(1976); Jones et al. (1992); Sundar et al. (2002). 




Experimental 

Crystal data 

C3 7 H 3 oCl 4 N 2 0 2 
M, = 676.43 
Monoclinic, P2j/c 



P = 92.399 (2)° 

V = 3298.20 (16) A 3 

Z = 4 

Mo Ka radiation 

Data collection 

Bruker Kappa APEXII 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.967, r m „ = 0.974 

Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.105 

S = 1.08 

5750 reflections 



ji = 0.40 mm -1 
T = 293 K 

0.23 x 0.21 x 0.19 mm 



29915 measured reflections 
5750 independent reflections 
4518 reflections with I > 2cr(/) 
R inl = 0.029 



407 parameters 

H-atom parameters constrained 
Ap max = 0.60 e A~ 3 
Ap mi „ = -0.55 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C32-C37 ring. 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


C8-H8-02 


0.98 


2.50 


3.122 (3) 


121 


C10-H10a- ■ CgV 


0.97 


2.68 


3.5969 


158 


Symmetry code: (i) — x - 


rl,y-i,-z- 


4- 







a = 8.5695 (2) A 
b = 16.1634 (5) A 
c = 23.8325 (7) A 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 

JS thanks the UGC for the FIST support. JS and RV thank 
the management of Madura College for their encouragement 
and support. RRK thanks the DST, New Delhi, for funds 
under the fast-track scheme (No. SR/FT/CS-073/2009). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK5147). 
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5"-(2,4-Dichlorobenzylidene)-1 f -(2,4-dichlorophenyl)-1 "- 
methyl-1 f r 2 f ,3 f ,5 f ,6 f ,7 f ,8 f ,8a f -octahydrodispiro[acenaphthylene-1,3 f - 
indolizine-2',3"-piperidine]-2,4"(1H)-dione 

J. Suresh, R. Vishnupriya, R. Ranjith Kumar, S. Sivakumar and P. L. Nilantha Lakshman 

Comment 

In general, spiro compounds and nitrogen heterocycles display good anti-mycobacterial activities (Chande et ah, 2005; 
Dandia et ah, 2003; Sriram et ah, 2006; Biava et ah, 2006; Shaharyar et ah, 2006) . It is also pertinent to note that the 
synthesis of biologically active indolizine derivatives continues to attract the attention of organic chemists, because of 
their wide spectrum of biological activity. 

In the title compound (Fig. 1) the pyridinone ring adopts twisted half-chair conformation with atoms Nl and C5 
deviating by -0.638 (2) and -0.465 (2) A, respectively, from the least-squares plane defined by the other atoms 
(C2/C3/C4/C6). Within the octahydroindolizine fused ring system, the piperidine ring is in a chair conformation and the 
pyrrole ring is twisted about the N2 — C8 bond. The C — C bond lengths and C — C — C angles in the acenaphthylene 
group compare with those of related structures (Hazell & Hazell, 1977; Hazell & Weigelt, 1976; Jones et ah, 1992; 
Sundar et ah, 2002). The observed conformation of the pyrrole ring may be due to the presence of an intramolecular C8 
— H8---02 interaction (Table 1). The dihedral angle between the dichlorobenzene rings is 67.2 (1)° and these rings form 
angles of 46.8 (1) and 68.6 (1)° with the acenaphthene group, respectively. The sum of the bond angles at N2 of the 
pyrrole ring is 337.78°, indicating sp 3 -hybridization. 

A weak C — H-7T interaction (Table 1) viz., C10 — H10-Cgl is observed (Cgl is the centroid of the ring C32 — C37). 

Experimental 

A mixture of l-methyl-3,5-bis[(i?)-2,4-dichloro phenylmethylidene]tetrahydro-4(l//)-pyridinone (1 mmol), 
acenaphthenequinone (1 mmol) and piperidine-2-carboxylic acid (1 mmol) was dissolved in isopropyl alcohol (15 ml) 
and heated to reflux for 60 min. After completion of the reaction as evident from TLC, the mixture was poured into water 
(50 ml), the precipitated solid was filtered and washed with water (100 ml) to obtain pure yellow solid. The product was 
recrystallized from ethyl acetate to obtain suitable crystals of (I) for X-ray analysis having a melting point of 480 K 
(Yield: 96%). 

Refinement 

H atoms were placed at calculated positions and allowed to ride on their carrier atoms with C — H = 0.93-0.98 A, and U is0 
= 1.2C/ eq (C) for CH 2 and CH H atoms and £7 lso = 1.5[/ eq (C) for CH 3 H atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SA INT (Broker, 2004); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
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(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 

C75 CLl 



C12 



CL4 



C10 




C23 

Figure 1 

The molecular structure of (I), showing 20% probability displacement ellipsoids and the atom-numbering scheme. H- 
atoms are omitted for clarity. 

5"-(2,4-Dichlorobenzylidene)-1 '-(2,4-dichlorophenyl)-1 "-methyl- 1 ',2',3',5',6',7',8',8a'- 
octahydrodispiro[acenaphthylene-1,3'-indolizine- 2',3"-piperidine]-2,4"(1H)-dione 



Crystal data 

C 3 7H3oCl 4 N 2 0 2 
M r = 676.43 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 8.5695 (2) A 
i> = 16.1634 (5) A 
c = 23.8325 (7) A 
P = 92.399 (2)° 
V= 3298.20 (16) A 3 
Z=4 

Data collection 

Bruker Kappa APEXII 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 0 pixels mm -1 
m and <p scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.967, r max = 0.974 



F(000) = 1400 

D x = 1.362 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2000 reflections 

(9 = 2-31° 

fi = 0.40 mnr 1 

77=293 K 

Block, colourless 

0.23 x 0.21 x 0.19 mm 



29915 measured reflections 
5750 independent reflections 
45 18 reflections with / > 2o(T) 
R mt = 0.029 

#max = 25.0°, 8 m i n = 2.1° 

h = -10— >10 
k = -\9^\9 
/= -28^28 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2cr(^ 2 )] = 0.041 

wR(F 1 ) = 0.105 

S = 1.08 

5750 reflections 

407 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.035P) 2 + 2.1249P] 

where P = (F 2 + 2F 2 )/3 
(A/(r) max < 0.001 
A/w = 0.60 e A~ 3 
A/) min = -0.55 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement. _/?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT */IT 

^ ISO 1 eq 


CI 


-0.1592 (3) 


0.47714(17) 


0.28069(11) 


0.0528 (6) 


H1A 


-0.2056 


0.4443 


0.3091 


0.079* 


H1B 


-0.2226 


0.4742 


0.2466 


0.079* 


H1C 


-0.1518 


0.5336 


0.2930 


0.079* 


C2 


0.0685 (2) 


0.49258 (14) 


0.22637 (9) 


0.0412 (5) 


H2A 


0.0701 


0.5507 


0.2364 


0.049* 


H2B 


0.0059 


0.4866 


0.1917 


0.049* 


C3 


0.2331 (2) 


0.46418 (12) 


0.21678 (8) 


0.0345 (5) 


C4 


0.3245 (2) 


0.42014(13) 


0.26274 (8) 


0.0344 (5) 


C5 


0.2333 (2) 


0.38735 (12) 


0.31178(8) 


0.0301 (4) 


C6 


0.0974 (2) 


0.44638 (12) 


0.32082 (8) 


0.0333 (4) 


H6A 


0.0398 


0.4287 


0.3529 


0.040* 


H6B 


0.1364 


0.5019 


0.3280 


0.040* 


C7 


0.3420 (2) 


0.37231 (12) 


0.36537 (8) 


0.0329 (4) 


H7 


0.4501 


0.3790 


0.3542 


0.039* 


C8 


0.3193 (2) 


0.28148 (13) 


0.37979 (8) 


0.0359 (5) 


H8 


0.2270 


0.2756 


0.4024 


0.043* 


C9 


0.4565 (3) 


0.23864 (15) 


0.40912 (10) 


0.0499 (6) 


H9A 


0.4741 


0.2615 


0.4465 


0.060* 


H9B 


0.5499 


0.2476 


0.3883 


0.060* 


C10 


0.4239 (3) 


0.14666(16) 


0.41318 (11) 


0.0603 (7) 


H10A 


0.5147 


0.1188 


0.4299 


0.072* 


H10B 


0.3370 


0.1376 


0.4372 


0.072* 


Cll 


0.3854 (3) 


0.11052 (15) 


0.35563 (11) 


0.0566 (7) 


H11A 


0.3583 


0.0526 


0.3593 


0.068* 


HUB 


0.4763 


0.1142 


0.3328 


0.068* 



Acta Cryst. (2012). E68, o2906 



sup-3 



supplementary materials 



C12 


A O /"J A 

0.2503 (J) 


A "\ Z£C A / 1 J A 

0.15664 (13) 


A JOT AC /1 A\ 

0.32 /{)d (10) 


A f\A jCO 

0.0468 (6) 


T T 1 J A 

H12A 


0.2310 


A 1 J C A 

0.1354 


A OOAJ 

0.2893 


o.o:>6* 


T T 1 J D 

HI 2b 


A 1 C£C 

0.1565 


A 1 A QC 
0.1486 


A J A HQ 

0.34 /8 


0.056* 


C13 


A 1 T/1 /I ZO\ 
0.1 /44 (2) 


A OAT/1 1 /1 OA 

0.29/41 (12) 


A OA/1 J £ /0\ 

0.29436 (8) 


A A JO /I 

0.0324 (4) 


C14 


A AA 1 1 /1\ 

0.0011 (2) 


A 1 Ol O /I /I 1\ 

0.28284 (13) 


A 1 1 1 A1 / 1 A\ 

0.31192 (10) 


A A A 1 J /C\ 

0.0413 (5) 


C15 


A AAAA /J\ 

—0.0909 (3) 


A If /IK /I f\ 

0.25445 (15) 


0.26233 (12) 


A AC 1 A 

0.0519 (6) 


G16 


a aaat /i\ 

0.0097 (3) 


a i a tt 1 s i a\ 

0.24771 (14) 


0.21835 (10) 


A A A A A //"\ 

0.0490 (6) 


CI / 


A 1 C A 1 /J\ 

0.1641 (3) 


0.2/180 (13) 


A iim /n\ 
0.232 /2 (9) 


A A J OT f Z\ 

0.038 / (5) 


C18 


A n C A f~i \ 

0.2754 (3) 


0.26134 (15) 


A 1 C\A A(~\ { \ (W 

0.19449 (10) 


A AC1 J i £\ 

0.0523 (6) 


TJ 1 O 

H18 


A *5 taa 

o.i /9u 


A nCA 

0.2/50 


a inii 
0.2032 


A A/C5 * 

U.U63* 


C19 


a t^aa ( a\ 
V.ZHjv (4) 


U.229U / (1 /) 


A 1 A AOA /1 1\ 

0.14080 (11) 


A AT 1 A 

U.U/ 14 (9) 


TT1 rv 

H19 


0.3056 


a 1 1 1 a 

0.2220 


0.1143 


A AO/ - * 

0.086* 


C20 


U.U /95 (5) 


A O AO 10 (W 0\ 

0.20812 (18) 


0.126/8 (12) 


A AO A/1 /■ 1 AA 
0.0804 (10) 


T 11 A 

H20 


A AC /I ^1 

0.0542 


A 1 O O 1 

0.1881 


A AA 1 A 

0.0910 


A AA1* 

0.097* 


C21 


A A J "71 //I \ 

—0.03 /3 (4) 


0.21633 (1 /) 


A 1 /TC/IC /1J\ 

0.16^45 (13) 


A A/CA1 /A\ 

0.0691 (9) 


/~H1 

C22 


A 1 A"7 /T\ 

-0.1976 (5) 


A 1 A ") C /I \ 

0.1935 (2) 


A 1 CA/"1 /1 ON 

0.15962 (18) 


A 1A1A /1 /l\ 

0.1010 (14) 


nil 

H22 


A O J J 

—0.2364 


A 1 TOO 

0. 1 /22 


0.12j6 


A 1 O 1 * 

0. 121* 


/-ill 

C23 


-0.294s (4) 


A 1 A1 1 /1\ 

0.2021 (2) 


A lAI/" /1\ 

0.2026 (2) 


A 1111 / 1 /"\ 

0.1132 (16) 


T T1 1 

Hz J 


A J A A 1 

-0.3991 


A 1 0*71 

0.1872 


a 1 n£n 

0.1969 


0.136* 


C24 


A O /I C 1 \ 

— U.2451 (3) 


U. 23215 (19) 


0.25496 (1 /) 


A AO "5 1 /'I A\ 

U.Us31 (1U) 


T T1 -1 

H24 


A inn 

-0.313s 


0.2370 


A O O A A 

0.2840 


A 1 AA* 
0.100* 


C31 


A 1 A/1 /I 

U.3U44 (3) 


U. 4/215 (13) 


U.16S3S (9) 


A AlOl /C\ 

U.U38 / (5) 


T T1 1 

H31 


A /I A /I O 

0.4048 


0.4503 


0.1681 


0.046* 


C32 


U.24s2 (3) 


A C 1 A A 1 / 1 /I \ 

U.51UU1 (14) 


a 1 1 c on /c\\ 
0.1158/ (9) 


A A/1 1 1 /C\ 

U.U411 (5) 


C33 


U.15SS (j) 


A com /i tz\ 
U.5s1jj (lo) 


A mci /1A\ 

U. 11353 (1U) 


A AC/IT //:\ 
U.U54/ (0) 


T T1 1 

H33 


0.1286 


0.6048 


0.1470 


0.066* 


L34 


A 1 1 1/T /I \ 

0.1126 (3) 


0.61910 (19) 


0.06375 (11) 


0.0678 (8) 


TJ J A 

H34 


A ACT A 


U.66 /2 


U.U636 


A AO 1 * 


C35 


A 1 C/^ 

U.1566 (3) 


A CO/1 AC n o\ 

U.5S4U5 (18) 


A A 1 /lO/l nu 

U.U1424 (11) 


a a/; 1 "7 m\ 
U.U61 / (/) 


C36 


0.2467 (4) 


A f 1 A /"I /I n\ 

0.51463 (17) 


A A11AC /I A\ 

0.01395 (10) 


A A/"1 A /T\ 

0.0624 (7) 


TJ J C. 

H36 


0.2/69 


A J A 1 A 

0.4919 


A A 1 AT 

—0.019/ 


A A1C* 

0.0/5* 


C37 


a iaii /i\ 

0.2923 (3) 


0.47867 (15) 


A A/" A { 1 A\ 

0.06447 (10) 


A AC 1 /" //"\ 

0.0516 (6) 


C/l 


A J 1 1^ /OA 

0.31 /5 (2) 


A ill 1 CA / 1 1\ 

0.431j9 (13) 


A /I 1 T C /I /OA 

U.41354 (S) 


A A J CO ( ' Z\ 

0.0352 (5) 


C72 


A 1 1 £H /I \ 

0.2167 (3) 


0.41435 (15) 


A /I C£ 1 A /n\ 

0.45610 (9) 


A A A *7 A ( £\ 

0.0479 (6) 


H72 


0.1644 


0.3639 


0.4554 


A A C O sk 

0.058* 


C /3 


U.l 90/ (3 J 


U.46S6 / (16) 


a /inmo /"1 A^ 
U.4yy32 (1U) 


A ACO O ( C\ 

0.0528 (6) 


H/3 


A 1 T]^ 

U.1234 


A A C /I £ 

U.4546 


a c 

U.52 /4 


A AjC J * 

0.063* 


C /4 


a ^ /: c 1 /"5 ^ 
U.2651 (3) 


A C/IT/IO M C\ 

U. 54342 (15) 


A CAA/1 C /A\ 

U.5UU45 (9) 


A A/1 jC/C i tZ\ 

0.0466 (6) 


C75 


A O /^O /I /"> \ 

0.3684 (3) 


a c/^")/in /1 /i\ 

0.56349 (14) 


0.46038 (10) 


A A A C A /C\ 

0.0450 (5) 


TU"7C 
H/3 


A A O AO 

0.4208 


A /Tllfl 

0.6139 


A A C 1 H 

0.461 / 


A AC A * 

0.054* 


C /6 


A 1 A J C ZO\ 

0.3935 (2) 


O.jO /do (13) 


A A 1 TO /I /A\ 

0.41 /84 (9) 


A AJTO /C\ 

0.03 11 (5) 


Nl 


A A A") "7 "7 /1 0\ 

-0.00377 (18) 


A A A ZH A { \ (W 

0.44574 (10) 


0.27062 (7) 


A A J A H / A \ 

0.0347 (4) 


XT') 

N2 


0.28776 (19) 


A 1 A A A A /1 A\ 

0.24449 (10) 


0.32468 (7) 


A AT/IT / A\ 

0.0343 (4) 


1 




0 ZL07Q? n 1 ^ 


U.ZJ70U ^ 


U.UJUZ It ^ 


02 


-0.04270 (19) 


0.28802 (10) 


0.35931 (7) 


0.0543 (4) 


Cll 


0.52441 (8) 


0.53684 (4) 


0.36800 (3) 


0.05731 (18) 


C12 


0.22476 (9) 


0.61427 (5) 


0.55258 (3) 


0.0710 (2) 


C13 


0.41405 (13) 


0.39329 (5) 


0.06305 (3) 


0.0963 (3) 


C14 


0.10043 (13) 


0.63040 (7) 


-0.04898 (3) 


0.1064 (3) 
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Atomic displacement parameters (A 2 ) 





U n 


U 22 




U 33 


U 12 




IP 


CI 


0.0365 (12) 


0.0663 


(16) 


0.0561 (15) 


0.0121 (11) 


0.0088 (11) 


0.0120(13) 


C2 


0.0388 (12) 


0.0477 


(13) 


0.0374 (12) 


0.0057 (10) 


0.0034 (9) 


0.0070(10) 


C3 


0.0359 (11) 


0.0340 


(11) 


0.0335 (11) 


-0.0030 (9) 


0.0022 (9) 


0.0002 (9) 


C4 


0.0336 (12) 


0.0363 


(11) 


0.0334 (11) 


-0.0025 (9) 


0.0020 (9) 


-0.0024 (9) 


C5 


0.0314(10) 


0.0298 


(10) 


0.0292 (10) 


-0.0004 (8) 


0.0007 (8) 


-0.0008 (8) 


C6 


0.0366 (11) 


0.0310 


(11) 


0.0326 (10) 


0.0017 (8) 


0.0047 (9) 


-0.0002 (9) 


C7 


0.0332 (11) 


0.0348 


(11) 


0.0305 (10) 


-0.0006 (8) 


-0.0011 (8) 


-0.0009 (9) 


C8 


0.0420(12) 


0.0352 


(11) 


0.0303 (10) 


0.0008 (9) 


-0.0004 (9) 


0.0005 (9) 


C9 


0.0603 (15) 


0.0501 


(14) 


0.0382 (12) 


0.0106(12) 


-0.0123 (11) 


0.0035 (11) 


CIO 


0.0800 (19) 


0.0476 


(15) 


0.0524 (15) 


0.0169(13) 


-0.0087 (13) 


0.0122(12) 


Cll 


0.0717(17) 


0.0365 


(13) 


0.0612(16) 


0.0109(12) 


-0.0033 (13) 


0.0049 (12) 


C12 


0.0572 (14) 


0.0318 


(12) 


0.0511 (14) 


-0.0005 (10) 


-0.0007(11) 


-0.0021 (10) 


C13 


0.0334 (11) 


0.0319 


(11) 


0.0317(10) 


0.0012 (8) 


0.0000 (8) 


-0.0009 (8) 


C14 


0.0380 (12) 


0.0295 


(11) 


0.0565 (14) 


0.0002 (9) 


0.0028 (11) 


-0.0023 (10) 


C15 


0.0382 (13) 


0.0392 


(13) 


0.0774(17) 


0.0008 (10) 


-0.0097 (12) 


-0.0119(12) 


C16 


0.0562 (15) 


0.0321 


(12) 


0.0565 (14) 


0.0088 (10) 


-0.0228 (12) 


-0.0098(11) 


C17 


0.0491 (13) 


0.0306 


(11) 


0.0359 (11) 


0.0072 (9) 


-0.0044 (10) 


-0.0025 (9) 


C18 


0.0714(17) 


0.0435 


(14) 


0.0425 (13) 


0.0094 (12) 


0.0064 (12) 


-0.0054 (11) 


C19 


0.124 (3) 


0.0498 


(16) 


0.0408 (15) 


0.0223 (17) 


0.0108 (16) 


-0.0073 (12) 


C20 


0.135 (3) 


0.0565 


(18) 


0.0467 (16) 


0.0218 (19) 


-0.0341 (19) 


-0.0194(14) 


C21 


0.090 (2) 


0.0474 


(16) 


0.0660(18) 


0.0200 (15) 


-0.0392 (17) 


-0.0195 (14) 


C22 


0.098 (3) 


0.072 (2) 


0.126 (3) 


0.017 (2) 


-0.073 (3) 


-0.045 (2) 


C23 


0.062 (2) 


0.088 (3) 


0.184 (5) 


0.0097 (19) 


-0.053 (3) 


-0.060 (3) 


C24 


0.0433 (16) 


0.0658 


(19) 


0.139(3) 


-0.0031 (13) 


-0.0139(17) 


-0.034 (2) 


C31 


0.0401 (12) 


0.0392 


(12) 


0.0371 (11) 


-0.0011 (9) 


0.0057 (9) 


0.0017 (9) 


C32 


0.0464 (13) 


0.0440 


(13) 


0.0333 (11) 


-0.0033 (10) 


0.0064 (9) 


0.0041 (10) 


C33 


0.0643 (16) 


0.0579 


(16) 


0.0428 (13) 


0.0110(13) 


0.0133 (12) 


0.0093 (12) 


C34 


0.0735 (19) 


0.0722 


(19) 


0.0583 (17) 


0.0209 (15) 


0.0104(14) 


0.0213 (15) 


C35 


0.0736 (18) 


0.0696 


(19) 


0.0410(14) 


-0.0047(15) 


-0.0083 (13) 


0.0177(13) 


C36 


0.098 (2) 


0.0576 


(17) 


0.0318(13) 


-0.0112 (15) 


0.0047 (13) 


0.0001 (12) 


C37 


0.0712(16) 


0.0455 


(14) 


0.0387 (13) 


-0.0027 (12) 


0.0096(11) 


0.0024(11) 


C71 


0.0371 (11) 


0.0377 


(12) 


0.0302 (10) 


0.0017 (9) 


-0.0060 (9) 


-0.0017 (9) 


C72 


0.0546(14) 


0.0475 


(14) 


0.0422 (13) 


-0.0101 (11) 


0.0071 (11) 


-0.0067 (11) 


C73 


0.0588 (15) 


0.0581 


(16) 


0.0423 (13) 


-0.0031 (12) 


0.0116(11) 


-0.0089 (12) 


C74 


0.0498 (14) 


0.0498 


(14) 


0.0394 (12) 


0.0084 (11) 


-0.0071 (10) 


-0.0132 (11) 


C75 


0.0464 (13) 


0.0390 


(12) 


0.0486 (13) 


0.0007 (10) 


-0.0093 (11) 


-0.0077 (10) 


C76 


0.0364 (11) 


0.0374 


(12) 


0.0372 (11) 


0.0030 (9) 


-0.0050 (9) 


0.0008 (9) 


Nl 


0.0307 (9) 


0.0390 


(10) 


0.0345 (9) 


0.0035 (7) 


0.0031 (7) 


0.0028 (8) 


N2 


0.0392 (9) 


0.0288 


(9) 


0.0345 (9) 


0.0026 (7) 


-0.0034 (7) 


-0.0013 (7) 


01 


0.0323 (9) 


0.0762 


(12) 


0.0424 (9) 


0.0019 (8) 


0.0045 (7) 


0.0069 (8) 


02 


0.0505 (10) 


0.0524 


(10) 


0.0617(11) 


-0.0038 (8) 


0.0217(8) 


-0.0015 (8) 


Cll 


0.0639 (4) 


0.0448 


(3) 


0.0646 (4) 


-0.0102 (3) 


0.0189 (3) 


-0.0010 (3) 


C12 


0.0791 (5) 


0.0718 


(5) 


0.0623 (4) 


0.0039 (4) 


0.0055 (3) 


-0.0346 (4) 


C13 


0.1647 (9) 


0.0739 


(5) 


0.0531 (4) 


0.0479 (5) 


0.0376 (5) 


0.0068 (4) 


C14 


0.1384 (8) 


0.1225 


(8) 


0.0564 (5) 


0.0076 (6) 


-0.0180 (5) 


0.0381 (5) 
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Geometric parameters (A, °) 


CI— Nl 


1.454 (3) 


CI— HIA 


0.9600 


CI— HIB 


0.9600 


CI— HlC 


0.9600 


C2— Nl 


1.457 (3) 


C2— C3 


1.510(3) 


C2— H2A 


0.9700 


C2— H2B 


0.9700 


C3— C31 


1.334 (3) 


C3— C4 


1.500 (3) 


C4— 01 


1.210(2) 


C4— C5 


1.528 (3) 


C5— C6 


1.528 (3) 


C5— C7 


1.568 (3) 


C5— C13 


1.588 (3) 


C6— Nl 


1.448 (3) 


C6— H6A 


0.9700 


C6— H6B 


0.9700 


C7— C71 


1.517(3) 


C7— C8 


1.522 (3) 


C7— H7 


0.9800 


C8— N2 


1.458 (3) 


C8— C9 


1.511 (3) 


C8— H8 


0.9800 


C9— CIO 


1.517(4) 


C9— H9A 


0.9700 


C9— H9B 


0.9700 


CIO— Cll 


1.514(4) 


CIO— H10A 


0.9700 


CIO— HlOB 


0.9700 


Cll— C12 


1.515 (3) 


Cll— H11A 


0.9700 


Cll— HUB 


0.9700 


CI 2— N2 


1.457 (3) 


CM H1 ? A 


n 07on 

yj.y / ww 


C12— H12B 


0.9700 


CI 3— N2 


1.462 (3) 


C13— C17 


1.525 (3) 


C13— C14 


1.578 (3) 


C14— 02 


1.208 (3) 


C14— C15 


1.467 (3) 


Nl— CI— HIA 


109.5 


Nl— CI— HIB 


109.5 


HIA— CI— HIB 


109.5 


Nl— CI— HlC 


109.5 


HIA— CI— HlC 


109.5 


HIB— CI— HlC 


109.5 



CI 5— C24 


1.374 (4) 


C15— C16 


1.389 (4) 


CI 6— C21 


1.402 (3) 


C16— C17 


1.408 (3) 


C17— C18 


1.357 (3) 


C18— C19 


1.421 (4) 


C18— H18 


0.9300 


CI 9— C20 


1.361 (5) 


C19— H19 


0.9300 


C20— C21 


1.395 (5) 


C20— H20 


0.9300 


C21— C22 


1.424 (5) 


C22— C23 


1.355 (6) 


C22— H22 


0.9300 


C23— C24 


1.389 (5) 


C23— H23 


0.9300 


C24— H24 


0.9300 


C31— C32 


1.457 (3) 


C31— H31 


0.9300 


C32— C33 


1.384 (3) 


C32— C37 


1.393 (3) 


C33— C34 


1.377 (3) 


C33— H33 


0.9300 


C34— C35 


1.376 (4) 


C34— H34 


0.9300 


C35— C36 


1.362 (4) 


C35— C14 


1.733 (3) 


C36— C37 


1.379 (3) 


C36— H36 


0.9300 


C37— C13 


1.731 (3) 


C71— C72 


1.387 (3) 


C71— C76 


1.392 (3) 


C72— C73 


1.379 (3) 


C72— H72 


0.9300 


C7~>, CIA 




C73— H73 


0.9300 


C74— C75 


1.368 (3) 


C74— C12 


1.735 (2) 


C75— C76 


1.382 (3) 


C75— H75 


0.9300 


C76— Cll 


1.733 (2) 


C24— CI 5— C16 


120.5 (3) 


C24— CI 5— C14 


131.8(3) 


C16— C15— C14 


107.7 (2) 


CI 5— CI 6— C21 


122.9 (3) 


C15— C16— C17 


113.7(2) 


C21— C16— C17 


123.4 (3) 
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\T1 PO 

N 1 — C2 — C3 


112.30 (17) 


XT 1 /"" O T TO A 

N 1 — C2 — H2 A 


1 A A 1 

109.1 


p o p o TTO A 

C3 — C2 — Hz A 


1 An 1 

109.1 


X.T1 /"" O TTOTi 

N 1 — C2 — H2B 


1 An 1 

109.1 


C • ~) p o TTOT) 

C3 — Cz — HzB 


109. 1 


TTO A O ti^ti 

HzA — Cz — HzB 


1 AT A 

107.9 


/-l<1 1 po f ' A 

C3 1 — C3 — C4 


1 1 C £7/1 / 1 OS 

115.66 (18) 


p o i p o /—i o 
C3 1 — Ci — Cz 


H/l C ZO\ 

124.5 (2) 


f • A P 0 /~<0 

C4 — C3 — Cz 


1 1 A *7A /1 H\ 
119. /9 (1 /) 


p, 1 p /] p O 

Ol — C4 — C3 


111 O o /I o\ 

121.33 (18) 


Ol — C4 — C5 


121.55 (18) 


p O P /I C 

C3 — C4 — C5 


1 1 H f\A ( 1 zl\ 

117. U4 (16) 


C6 — CD — C4 


1 AO AA ( \ £.\ 

1U8.UU (loj 


Co — C5 — C7 


114.36 (15) 


f ' A p C P< 1 

C4 — C5 — C7 


111.76 (16) 


p /" PC P 1 o 

Co — C5 — C13 


111 AA / 1 

111.90 (16) 


p a pi r p i -> 

C4 — C5 — C13 


1 f\£ Z A / 1 C\ 

106.54 (15) 


C7 — C5 — C13 


1 A /I AT /I f\ 

104.03 (15) 


Nl — C6 — C5 


1AO OA /1 f \ 

108.20 (15) 


N 1 — Co — Ho A 


1 1 A 1 

110.1 


C5 — Co — Ho A 


1 1 A 1 
11U.1 


X.T1 /_ TTz^Fi 

N 1 — Co — H6B 


1 1 A 1 
110.1 


C5 — Co — HoB 


110.1 


HoA — Co — HoB 


1 AO A 

108.4 


PO 1 rin PO 

C71 — C7 — C8 


11/1 O /I A 

114.53 (16) 


C71 — C7 — C5 


114.96 (16) 


pi o inn PC 

C8 — C7 — C5 


1 A /I O /I / 1 f\ 

104.84 (16) 


PTI /-iq TTO 

C71 — C7 — H7 


1 AT A 

107.4 


/"■o in 

Co — C7 — H7 


1 AT /I 

107.4 


C5 — C7 — H7 


107.4 


N2 — C8 — C9 


1 AA OA /1 T\ 

109.89 (17) 


xto O /"< -7 

N2 — Co — C7 


1 AO 1 O /1 CA 

102.28 (15) 


/-in P o /-in 

C9 — C8 — C7 


1 1 / O/l /io\ 

116.24 (18) 


\Ti p o TTO 

N2 — C8 — H8 


109.4 


p i \ p o TTO 

C9 — C8 — H8 


109.4 


f~*H r^o TTO 

C7 — C8 — H8 


1 AA A 

109.4 


p o / 1 C\ pi A 

C8 — C9 — CIO 


1 AA H /1\ 

109.7 (z) 


p o PA TTA A 

C8 — C9 — H9A 


1 AA T 

109.7 


P 1 /\ pi f\ T T /\ * 

CIO — C9 — H9A 


109.7 


C8 — C9 — H9B 


1 AA T 

109.7 


p i A p f\ TTATJ 

CIO — C9 — H9B 


1 AA H 

109.7 


TTA A /" 1 A f T A I"") 

H9A — C9 — H9B 


108.2 


pi i p 1 a f " i\ 

Cll — CIO — C9 


110.7 (2) 


rti 1 fiA tt 1 A A 

Cll — C1U — H1UA 


1 AA C 

1U9.5 


C9— CIO— HI OA 


109.5 


Cll— CIO— H10B 


109.5 


C9— CIO— HI OB 


109.5 


HI OA— CIO— HI OB 


108.1 


CIO— Cll— C12 


110.5 (2) 



pi O p 1 -7 P1/T 

C 1 8 — C 1 7 — C 1 6 


1 1 o o 

118.8 (2) 


p -1 o P" 1 "7 p 1 ") 

C18 — C17 — C13 


1 O 1 o /o\ 

131.8 (2) 


p 1 / p i -7 P1T 

C16 — C17 — C13 


1 AO AA / 1 A\ 

108.99 (19) 


p i -7 pio pin 

C17 — C18 — C19 


1 1 o c /o\ 

118.5 (3) 


pin pio TTIO 

C17 — C18 — H18 


1 OA O 

120.8 


p 1 pi p 1 o TT 1 O 

C19 — C18 — H18 


120.8 


p O A P1A p 1 o 

C20 — C19 — CI 8 


1 oo o /o\ 

122.2 (3) 


p^A pi a TT1A 

CzO — C19 — H19 


1 1 O A 

118.9 


pio p 1 A T T 1 A 

C 1 8 — C 19 — H 1 9 


1 1 O A 

1 18.9 


p 1 A P1A pn 

C 1 9 — CzO — Cz 1 


1 O A O /O \ 

120.8 (3) 


pi A p o A T TO A 

C19 — CzO — HzO 


119.6 


plAi POA TTTA 

C2 1 — C20 — H20 


119.6 


Pin po 1 pi/; 

CzO — Cz 1 — C 1 6 


1 1 £ O ZO\ 

116.2 (3) 


Pin p-> i ph 

CzO — Cz 1 — Czz 


1 O O O /O A 

128.8 (3) 


pi /-" PO 1 PT1 

C16 — C21 — C22 


114.9 (3) 


PT) PH PO 1 

C23 — C22 — C2 1 


121.4 (3) 


PO -7 p -) -) TTIO 

C23 — C22 — Hzz 


1 1 A O 

119.3 


P11 PH TTH 

C2 1 — C22 — H22 


1 1 A O 

119.3 


C22 — C23 — C24 


122.7 (3) 


P11 TTT) 

C22 — C23 — H23 


1 1 O O* 

118.7 


C24 — C23 — H23 


1 1 O H 

118.7 


c ' \ r po a poo 

CI 5 — C24 — C23 


117/ /-) \ 

117.6 (3) 


p -1 ^ PO /I T TO /I 

C 1 5 — C24 — H24 


121.2 


POO po /I TT1 /I 

C23 — C24 — H24 


121.2 


po p o i poo 

C3 — C31 — C32 


1 OA C 

129.5 (2) 


/"iO /"<0 1 TTO 1 

C3 — C31 — H31 


115.2 


/~i O O P 1 0 1 T TO 1 

C32 — C3 1 — H3 1 


115.2 


pn poo p o "7 

C33 — C32 — C37 


i i / n /o\ 

116.0 (2) 


/""j*} pii 
Cj J — C3z — C3 1 


YL5.L (2) 


p o "7 /"i O O P" O 1 

C37 — C32 — C31 


1 O A "7 /ON 

120.7 (2) 


p o /I POO /~ioo 

C34 — C33 — C32 


1 O O A /ON 

122.9 (2) 


PO A PTl TTOO 

C34 — C33 — H33 


1 1 O £. 

118.6 


p -j O nil nil 

C32 — C33 — H33 


115.6 


t~ ' ~> r p o /i poo 

C35 — C34 — C33 


118.5 (3) 


pif p o /I TTO /I 

C35 — C34 — H34 


1 OA O 

120.8 


pl71 PO A TTO A 

C33 — C34 — H34 


1 OA O 

120.8 


/-17 /- PO C p O /I 

C36 — C35 — C34 


1 O 1 o /o\ 

121.3 (2) 


p -> / POC pi /l 

C36 — C35 — C14 


1 1 A O /O \ 

119.3 (2) 


p -> /J POC pi /I 

C34 — C35 — C14 


1 1 A A ZO\ 

119.4 (2) 


/Tif i^T^: /^t"7 

C35 — C36 — C37 


1 1 O A /1\ 

118.9 (2) 


PTC p o /- TTO/1 

C3 5 — C3 6 — H3 6 


1 OA £L 

120.6 


p o "7 p ") /_ TTO^ 

C37 — C36 — H36 


1 OA £L 

120.6 


C36 — C37 — C32 


122.5 (2) 


C36 — C3 / — C13 


I 1 T A 1 / 1 A\ 

II /.91 (19) 


C32— C37— C13 


119.55 (19) 


C72— C71— C76 


115.28(19) 


C72— C71— C7 


122.47(19) 


C76— C71— C7 


122.25 (18) 


C73— C72— C71 


122.9 (2) 
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CIO— Cll— H11A 
C12— Cll— H11A 
CIO— Cll— HUB 
C12— Cll— HUB 
H11A— Cll— HUB 
N2— CI 2— Cll 
N2— CI 2— H12A 
Cll— C12— H12A 
N2— CI 2— H12B 
Cll— C12— H12B 
H12A— CI 2— H12B 
N2— CI 3— C17 
N2— CI 3— C14 
C17— C13— C14 
N2— CI 3— C5 
CI 7— CI 3— C5 
C14— CI 3— C5 
02— CI 4— C15 
02— CI 4— C13 
C15— C14— C13 



109.5 
109.5 
109.5 
109.5 
108.1 

109.34 (19) 

109.8 

109.8 

109.8 

109.8 

108.3 

109.14(16) 
113.25 (16) 
101.40(16) 
102.07 (15) 
120.34 (16) 
111.06(15) 

126.7 (2) 

124.8 (2) 
108.24 (19) 



C73— C72— H72 
C71— C72— H72 
C74— C73— C72 
C74— C73— H73 
C72— C73— H73 
C73— C74— C75 
C73— C74— C12 
C75— C74— C12 
C74— C75— C76 
C74— C75— H75 
C76— C75— H75 
C75— C76— C71 
C75— C76— Cll 
C71— C76— Cll 
C6— Nl— CI 
C6— Nl— C2 
CI— Nl— C2 
C12— N2— C8 
CI 2— N2— C13 
C8— N2— C13 



118.5 

118.5 

119.2(2) 

120.4 

120.4 

120.7 (2) 
119.40(19) 
119.85 (19) 

118.8 (2) 
120.6 
120.6 
123.0 (2) 
116.72(17) 
120.31 (16) 
112.44(17) 
109.68 (16) 
110.96(17) 
113.42(17) 
116.49(17) 
107.43 (15) 



Nl— C2— C3— C31 
Nl— C2— C3— C4 
C31— C3— C4— 01 
C2— C3— C4— 01 
C31— C3— C4— C5 
C2— C3— C4— C5 
01— C4— C5— C6 
C3— C4— C5— C6 
01— C4— C5— C7 
C3— C4— C5— C7 
01— C4— C5— C13 
C3— C4— C5— C13 
C4— C5— C6— Nl 
C7— C5— C6— Nl 
CI 3— C5— C6— Nl 
C6— C5— C7— C71 
C4— C5— C7— C71 
CI 3— C5— C7— C71 
C6— C5— C7— C8 
C4— C5— C7— C8 
CI 3— C5— C7— C8 
C71— C7— C8— N2 
C5— C7— C8— N2 
C71— C7— C8— C9 
C5— C7— C8— C9 
N2— C8— C9— CIO 
C7— C8— C9— CIO 
C8— C9— CIO— Cll 



153.9 (2) 
-23.0 (3) 

14.3 (3) 
-168.5 (2) 
-162.48 (18) 
14.7 (3) 
150.4 (2) 
-32.8 (2) 
23.8(3) 
-159.43 (17) 
-89.2 (2) 
87.6 (2) 

62.4 (2) 
-172.48 (15) 
-54.5 (2) 
-12.6 (2) 
110.51 (19) 
-134.93 (17) 
114.08(18) 
-122.83 (17) 
-8.27 (19) 
158.36 (16) 
31.43 (19) 
-81.9 (2) 
151.13 (18) 
-56.6 (2) 
-172.14(19) 
55.6(3) 



CI 7— CI 8— CI 9— C20 
CI 8— CI 9— C20— C21 
CI 9— C20— C21— C16 
CI 9— C20— C21— C22 
CI 5— CI 6— C21— C20 
CI 7— CI 6— C21— C20 
CI 5— CI 6— C21— C22 
CI 7— CI 6— C21— C22 
C20— C21— C22— C23 
CI 6— C21— C22— C23 
C21— C22— C23— C24 
CI 6— CI 5— C24— C23 
CI 4— CI 5— C24— C23 
C22— C23— C24— CI 5 
C4— C3— C31— C32 
C2— C3— C31— C32 
C3— C31— C32— C33 
C3— C31— C32— C37 
C37— C32— C33— C34 
C31— C32— C33— C34 
C32— C33— C34— C35 
C33— C34— C35— C36 
C33— C34— C35— C14 
C34— C35— C36— C37 
C14— C35— C36— C37 
C35— C36— C37— C32 
C35— C36— C37— C13 
C33— C32— C37— C36 



-0.3 (4) 
-1.1 (4) 
0.6 (4) 
-176.1 (3) 
-175.8(2) 
1.3(4) 
1.4 (4) 
178.5 (2) 
176.7 (4) 
0.0 (5) 
-1.0(6) 
0.8 (4) 
-175.6(3) 
0.6 (6) 
179.0 (2) 
1.9(4) 
38.4 (4) 
-146.3 (2) 
1.2 (4) 
176.7 (2) 
0.4 (4) 
-1.4 (5) 
-179.9 (2) 
0.8 (4) 
179.3 (2) 
0.8 (4) 
-177.1 (2) 
-1.8(4) 
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P (\ P 1 f\ /"111 P 1 

C9 — C 1 0 — C 1 1 — C 1 2 


C C C /T \ 

—55.5 (3) 


p O 1 p -) p -) -7 p o /_ 

C3 1 — C32 — C37 — C36 


1 TT A /T\ 

-177.4 (2) 


pi a nil TvTT 

C 1 0 — C 1 1 — C 1 2 — N 2 


C C O /") \ 

55.8 (3) 


poo p "> -> pot pn 

C33 — C32 — C37 — C13 


n/ 1 t / 1 a\ 

176.12 (19) 


p s pc p i -* \n 

Co — C5 — C 1 3 — JN2 


1/11 ^ a / 1 /^.\ 

-141.69 (16) 


pti p-)n /~<n 

C3 1 — C32 — C37 — C13 


0.5 (3) 


p a p c P 1 "> \M 

C4 — C5 — C 1 3 — N2 


1 A A A A / 1 T\ 

100.49 (17) 


C8 — C7 — C71 — C72 


OA A /O \ 

-29.0 (3) 


p T p r PI O XTO 

C7 — C5 — C13 — N2 


1 T TO / 1 0\ 

-17.73 (18) 


f • C PT PT1 p"70 

C5 — C7 — C7 1 — C72 


AT C /T\ 

92.5 (2) 


p / p c p i o pit 

C6 — C5 — C 1 3 — C 1 7 


at /i /t\ 

97.4 (2) 


p o PT p -7 | f"'~l C 

C8 — C7 — C7 1 — C76 


1 C 1 CT / 1 A\ 

151.57 (19) 


C4 — C5 — CI 3 — C17 


OA /I ZO\ 

-20.4 (2) 


C5 — C7 — C7 1 — C76 


-86.9 (2) 


/"'T PC P 1 O PIT 

C7 — C5 — C 1 3 — C 1 7 


no £. A / 1 T\ 

-138.64 (17) 


(""If pt 1 PTO PT> 

C76 — C71 — C72 — C73 


1 A /") \ 

1.0(3) 


Co — C J — C 1 3 — C 14 


OA T /OA 

—20. / (2) 


PT PT 1 p TO r"71 

C / — C / I — C 11 — C 15 


1 TO A /T\ 
— 1 /0.4 (2) 


C4 — C5 — CI 3 — C14 


no ci / 1 7\ 

-138.51 (17) 


p -7 1 p TO p t ") p T /I 

C7 1 — C72 — C73 — C74 


A A / A \ 

0.9 (4) 


C7 — C5 — C 1 3 — C 1 4 


1 A") OT / 1 0\ 

103.27 (18) 


C72 — C73 — C74 — C75 


T T / A\ 

-2.2 (4) 


N 2 — C 1 3 — C 1 4 — (J2 


C 1 /") \ 

56.1 (3) 


p -7 -> PT") PT /I p 1 T 

C72 — C73 — C74 — C12 


in/ c A / 1 A\ 

176.50 (19) 


CI / — C13 — C14 — U2 


1 TO A /0\ 

1 /2.9 (2) 


C 15 — C /4 — C /5 — C /6 


1.5 (4) 


PC p 1 ") P 1 /I PT 

C5 — C 1 3 — C 1 4 — 02 


CO 1 /1\ 

-58.1 (3) 


C12 — C74 — C75 — C76 


1 TT 1 / 1 T\ 

-177.16 (17) 


p 1 p 1 A p 1 C 

N2 — C 1 3 — C 1 4 — C 1 5 


1 1 o a 1 / 1 r\\ 

-118.41 (19) 


P T /I PT C P T /" PT 1 

C74 — C75 — C76 — C7 1 


0.5 (3) 


P 1 T pt -> P1/1 PIC 

C17 — CI 3 — C14 — C15 


-1.6 (2) 


PT /I PTC p T /_ PI 1 

C74 — C75 — C76 — Cll 


1 T A /I O / 1 T\ 

179.48 (17) 


PC P 1 "3 P 1 -1 PK 

CD — C13 — C14 — CIS 


12 /.42 (lo) 


(^11 — C/l — C/6 — C/5 


1 T S1\ 

-1.7 (3) 


PO P 1 ,1 P 1 C PO .-1 

U2 — C 1 4 — C 1 5 — C24 


4.5 (4) 


C7 — C71 — C76 — C75 


1 TT jCA / 1 A\ 

177.69 (19) 


P 1 O P 1 /I P 1 C PT /I 

C13 — C14 — C15 — C24 


178.9 (3) 


PTT PT 1 PT/" P1 1 

C72 — C71 — C76 — Cll 


1 T A O O / 1 T\ 

179.33 (17) 


p P1/1 p 1 C p 1 /_ 

(J 2 — C 1 4 — C 1 5 — C 1 6 


1 Tl 1 /1\ 

— 172.1 (2) 


p -7 PT 1 p T /_ PI 1 

C7 — C71 — C76 — Cll 


1 T /T \ 

-1.2 (3) 


p 1 0 p i /i riir p | vr 

C13 — C14 — CI j — Clo 


2.2 (2) 


p c p /. XT1 P 1 

C5 — Co — N 1 — CI 


1 /"i r\o / 1 t\ 
lol.Oft (1 /) 


PO /I P 1 C P 1 PO 1 

C24 — C 1 5 — C 1 6 — C2 1 


1 O / A\ 

-1.8 (4) 


PC p / \ti PT 

C5 — C6 — N 1 — C2 


T A AC / 1 A\ 

-74.95 (19) 


P 1 /I P 1 C P 1 /" P O 1 

C 1 4 — C 1 5 — C 1 6 — C2 1 


175.3 (2) 


P"> PT XT1 p /" 

C3 — C2 — Nl — C6 


52.4 (2) 


pi T A P 1 C p 1 /_ PIT 

C24 — C 1 5 — C 1 6 — C 1 7 


1 TPl 1 /1\ 

-179.1 (2) 


p ") PT XT1 Z^ 1 1 

C3 — C2 — Nl — CI 


1 TT T C / 1 A\ 

177.25 (19) 


C14 — CI j — Clo — CI / 


-2.0 (3) 


pi 1 xto po 
Cll — C12 — Nl — C8 


CA 1 /T\ 

-59.1 (2) 


P 1 C P 1 /" P 1 T P 1 O 

C15 — Clo — C17 — C18 


174.6 (2) 


P 1 1 P 1 T XTT P 1 O 

Cll — C12 — N2 — C13 


1TC ">T { 1 0\ 

175.37 (18) 


P '"1 1 P 1 /" P 1 T P 1 O 

C2 1 — C 1 6 — C 1 7 — C 1 8 


-2.7 (3) 


PA p O "KIT P 1 T 

C9 — C8 — N2 — C12 


60.0 (2) 


pi f p i /_ PIT p 1 ") 

C15 — Clo — C17 — C13 


0.9 (3) 


PT p O TvTT p 1 T 

C7 — C 8 — N 2 — C 1 2 


1 tc m / 1 T\ 

-175.93 (17) 


PT1 rn p i ^ 
C21 — Clo — CI / — C13 


— 1 /6.4 (2) 


pn ro xto rn 
C9 — C 8 — JN 2 — C 1 3 


1 £A T7 /"I H\ 

— 169. / / (1 /) 


\Ti p i -) p 1 *7 p -i o 

N2 — C 1 3 — C 1 7 — C 1 8 


-52.3 (3) 


PT PO "KIT P1 ") 

C7 — C 8 — N2 — C 1 3 


A C TO / 1 A\ 

-45.73 (19) 


P 1 /I P 1 O P 1 T P 1 O 

C14 — CI 3 — C17 — CI 8 


1 Tl 1 /I \ 

-172.1 (2) 


P 1 T P IO "KTT P 1 T 

C 1 7 — C 1 3 — N2 — C 1 2 


-63.5 (2) 


r 1 ! ^ n 7 n s 

l_> ' — 1 J — L 1 / — v.. 1 o 


OJ.U J 


nzL m xr? pi 9 

V 1 H V^. 1 J — IN z — v.. 1 z 


^+o.O ^Z 7 


N2— CI 3— CI 7— C16 


120.24(18) 


C5— CI 3— N2— C12 


168.11 (17) 


p 1 /i pn rn n/; 
C14 — CI .5 — CI / — Clo 


0.5 (2) 


P 1 T P 1 O X TT P Q 

CI / — Clo — INZ — Co 


Ioo.Oj (loj 


C5— CI 3— CI 7— C16 


-122.4 (2) 


CI 4— CI 3— N2— C8 


-79.8 (2) 


C16— C17— C18— C19 


2.1 (3) 


C5— CI 3— N2— C8 


39.66 (18) 


C13— C17— C18— C19 


174.1 (2) 






Hydrogen-bond geometry (A, °) 








Cgl is the centroid of the C32-C37 ring. 








D—n-A 


D — H 


R-A D-A 


D—U-A 


C8— H8-02 


0.98 


2.50 3.122(3) 


121 


CIO— HlOa-Cgl 1 


0.97 


2.68 3.5969 


158 



Symmetry code: (i) -x+1,^-1/2, -z+1/2. 
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